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1. O0mue moJ10KeHUs

OcHOBHas 11€JIb BCTYIUTEIBHOIO UCIBITAaHUS — OLEHKA KaueCTBa MOATOTOBKU
HOCTYNAIOIIMX 0 MaTEMATUKE U OINPEAENICHUE UHTEUIEKTYaIbHOTO, COLMAIBHOTO,
OOLIEKYJIBTYPHOTO U KOMMYHUKAaTUBHOT'O YPOBHS Pa3BUTHS JUYHOCTH AOUTYPUEHTA.

Ha sk3amene no mamemamuxe abumypuenm O0JHCEH NPOABUMNb YMEHUSL:
1. YMeTh BBINOJIHATH BHIYUCICHUS U NPe00pa3oBaHuA.
1.1. BpmonsaTh apupMeTHUYECKHe EHUCTBHUS, COUYeTass yCTHbIE M MHChbMEHHbBIC
MIPUEMBI; HAXOAUTh 3HAYEHHUS KOPHS HATypaJbHOW CTENEHHW, CTENEHU C paruo-
HaJIBHBIM TIOKa3aTeseM, Jiorapudma.
1.2. Beruncnarh 3Ha4eHHsI YUCIOBBIX M OYKBEHHBIX BBIPAKECHHIA, OCYIIECTBISS He-
00X0/IMMBIE TIOJICTAHOBKH M MPE0Opa30BaHMUS.
1.3. IIpoBOAMTH IO U3BECTHBIM (pOpMyJIaM U MpaBUiiaM Npeodpa3oBaHusi OyKBEHHBIX
BBIPAKCHHM, BKJIIOYAIONIMX CTENEHU, PaJuKalIbl, JOrapupMbl U TPUTOHOMETPHYE-
ckue PyHKIUH.
2. YMeThb pemiaTh YpaBHEHUS U HEPABEHCTBA.
2.1. PemaTp panmoHaJIbHbIE, HPPALIMOHAIIBHBIE, I0KA3aTEIbHbIE, TPUTOHOMETPHUYE-
CKHUE U JIOTapU(PMUUECKHE YPABHEHUS, UX CUCTEMBI.
2.2. PemaTp ypaBHEHHMs, IPOCTEUIINE CHCTEMBl YPAaBHEHMI, HCIIONb3Ysl CBOMCTBA
(GyHKIMI 1 UX rpadUKOB; UCIIOJIB30BATh JUIsl IPUOIMKEHHOTO PELICHUs YpaBHEHUM
Y HEPABEHCTB IrpaUUeCKuil METO/I.
2.3. Pematp panyoHanbHble, OKa3aTeIbHbIE U JJOrapu(pMHUUECKHE HEPABEHCTBA, X
CUCTEMBI.
3. YMeTh BBINIOJIHATH AeHCTBHSA ¢ PyHKUMAMH.
3.1. OnpenensaTe 3HaYeHUE (PYHKUUMU TO 3HAYECHHMIO apryMEHTa MpU Pa3IudHbIX
cnocobax 3agaHus (YHKUHMH; ONUCHIBATH MO rpaduKy NOBEACHUE M CBOMCTBA
(GyHKUIMU, HAXOAUTH 10 rpaduky GyHKIMH HauOOJbllee U HAUMEHbIIIEe 3HAUYCHUS,
CTPOUTH TpaPUKU N3YYECHHBIX (DYHKIIHIA.
3.2. Belunciath Npou3BOJHbIE U IEPBOOOPA3HBIE ANEMEHTAPHBIX (PYHKIIHMA.
3.3. UccnenoBath B MpOCTEHIIMX clydasX (PYHKIIMM Ha MOHOTOHHOCTb, HAXOJHTH
HauOOJbIIIEE M HANMEHbIIIee 3HAYCHUS (PYHKIIUU.
4. YMeTh BBINOJHATH ACCTBUA C reoMeTpUuYecKUMH (urypamm, KOOpAMHA-
TAMHU M BEKTOPaMHU.
4.1. Pemiath miiaHUMETPUYECKUE 3a7a4 Ha HAXOXKICHUE T€OMETPUUYECKUX BETMUMH
(1y1MH, YTIIOB, IJIOMIAACH).
4.2. Pemath mpocTeiine CTepeoOMETPUUYECKHUE 3a/ladyl Ha HaXOXJACHHE T€OMETpHU-
YECKUX BEJIMYUH (JIJIMH, YTJIO0B, IJIOLAEH, 00bEMOB); UCIIONIb30BATh MPU PEIICHUN
CTEPEOMETPUYECKHUX 3a/a4 IJIaHUMETpUUeckue (HakTbl U METO/IbI.
4.3. Onpenenarb KOOPAWHATHI TOYKHU; IMPOBOAUTH ONEPALMU HaJ BEKTOPAaMH, BbI-
YUCJISTH AJTMHY U KOOPAUHATBI BEKTOPA, YTOJl MEXAY BEKTOpaMHU
S. YMeTh cTpoMTB M HCC/IEA0BATH NPOCTEHIIINEe MATEMAaTHYECKHEe MOJEJIN.
5.1. MoaenupoBaTh peajbHble CUTYalluU Ha SA3bIKE alNreOpbl, COCTaBISATh YPABHEHHUS
Y HEPaBEHCTBA I10 YCJIOBHIO 331a4/; UCCIIEI0BATh IOCTPOEHHBIE MOJIEIN C UCIIOJIb-
30BaHMEM anmnapara aareOphl.
5.2. MoaenupoBath peajbHble CUTyallUd Ha A3bIKE T€OMETPUH, MCCIEN0BATH I10-
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CTPOEHHBIE MOJENIH C UCIIOJIb30BAHUEM I'€OMETPUYECKUX ITOHATUN U TEOPEM, amma-
paTa anreOphbl; pelaTh NPAKTUYECKUE 3a/1aul, CBA3aHHbIE C HAX0XK/IEHUEM I€OMET-
PUYECKUX BEINYNH.

5.3. IIpoBOauTh 1OKa3aTeIbHBIE PACCYXAECHUS IPU PEUICHUM 3a/ay, OLEHUBATh
JIOTUYECKYIO IIPAaBUIILHOCTh PACCYKICHHUN, PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE
paccyJIeHusl.

6. YMerb MCIIOJIB30BATH NPUOOpPETEHHBbIC 3HAHUA U YMEHUS B NMPAKTHYECKOMN
AeATeJbHOCTH M IOBCEAHEBHOM KU3HU.

6.1. AHanm3upoBaTh peasbHbIC YUCIOBBIE JaHHBIC, UH(POPMAIIMIO CTATHCTUYECKOTO
XapakTepa; OCYILIECTBIATh MPAKTHUECKHUE PacyeThl MO (GopMmyliaM; MOJIb30BATHCS
OLICHKOW M MPUKUIKOMN IIPU IPAKTUYECKUX pacyeTax.

6.2. OnuchIBaTh ¢ TOMOIIBIO (PYHKIMI pa3InyHbIE pealbHbIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU U HHTEPIPETUPOBATh MX TpadUKU; U3BIEKATh UH(POPMALMIO, MPEa-
CTaBJICHHYIO B TaOJuIlax, Ha [uarpaMmmax, rpaguxax

6.3. Pemath npukiiagHbie 331a4d, B TOM YHCJIE COLMATIbHO SKOHOMUYECKOTO U (Pu-
3MYECKOT0 XapakTepa, Ha HauOOJbIIME U HAaUMEHBIINE 3HAUCHUS, HA HAXOXKJICHUE
CKOPOCTH U YCKOPEHHS.

2. Coneprxanue nNporpamMmbl
1. Anreopa.
1.1. Yucna, kopHu u cmenenu.
1.1.1. Lenble uncna.
1.1.2. Crenensp ¢ HaTypaJIbHBIM MOKA3aTENEM.
1.1.3. Apobu, npoueHThl, paliiOHAJIbHBIE YHCIIA.
1.1.4. Crenens ¢ nensbIM NOKa3aTeNIEM.
1.1.5. Kopens crenenu N > 1 u ero cBoicCTBAa.
1.1.6. Ctenens ¢ pallMOHAIBLHBIM MOKa3aTeIeM U €€ CBOMCTBA.
1.1.7. CBoiicTBa CTENEHU C IEUCTBUTEIbHBIM ITOKA3aTEIIEM.
1.2. OcHnosvl mpuecorHomempuu.
1.2.1. CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC TPOU3BOJILHOIO YIJIA.
1.2.2. Panguannas mepa yria.
1.2.3. CuHyc, KOCUHYC, TAHT€HC U KOTaHT'€HC YKCIIa.
1.2.4. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA.
1.2.5. ®opmynsl npUBEAEHUS.
1.2.6. CuHyc, KOCHHYC U TAHT€HC CYMMBI M pPa3HOCTH ABYX YIJIOB.
1.2.7. CuHyC 1 KOCHHYC JIBOMHOTIO yrIJa.
1.3. Jloeapughmur.
1.3.1. Jlorapudm yucna.
1.3.2. Jlorapudm npousBeeHusl, YaCTHOTO, CTEIICHHU.
1.3.3. JlecATUYHBIN U HATYypATBHBIN JIOTapU(PMBI, YUCIIO e.
1.4. Ilpeobpazosanus svipadicenuii.
1.4.1. IIpeoOpazoBanust BRIpaKEHUH, BKIIOUAIOIMINUX apUPMETHICCKUE OTICPAIIUH.
1.4.2. IlpeoOpa3oBaHusi BRIPAKEHUH, BKIFOYAIONTUX OMEPAIUI0 BO3BEACHUS B CTE-
MICHb.



1.4.3. I[IpeoOpazoBanus BIpaXKEHUM, BKIIIOUAIOIIMX KOPHU HATYPAIbHON CTEIEHHU.
1.4.4. IIpeoOpazoBaHusI TPUTOHOMETPUYECKUX BBIPAKEHUM.

1.4.5. [IpeoOpazoBaHue BbIpaKEHUH, BKIIOYAIOLIUX OIMEpaIUio JorapupMupoBaHusl.
1.4.6. Monynb (abcosroTHas BEJIMYMHA) YHCTIA.

2. YpaBHeHHsI U HEPAaBEHCTBA.

2.1. Ypasnenus.

2.1.1. KBagpaTtHble ypaBHEHHUS.

2.1.2. PanvoHaNIbHBIE YPABHEHUS.

2.1.3. UppaumonanbHble ypaBHEHUS.

2.1.4. TpUroHOMETPUUYECKUE YPABHEHHUS.

2.1.5. Iloka3aTenpHbIE ypaBHEHHS.

2.1.6. JlorapupMuueckre ypaBHEHUS.

2.1.7. PaBHOCWJIBHOCTBh YPaBHEHUW, CHCTEM YPAaBHEHHM.

2.1.8. IIpocreiimme cucTeMbl ypaBHEHHUM C IBYMsI HEU3BECTHBIMMU.

2.1.9. OcHoBHBIE TIPUEMBI PEIICHUs] CUCTEM ypaBHEHUM: MOJCTaHOBKaA, anreopau-
YECKOE CIIOKEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX.

2.1.10. Ucnionb3oBanue CBOMCTB U IrpadukoB GyHKINIA PU PEIICHUN YPaBHEHUH.
2.1.11. N3o0pakeHre Ha KOOPJAMHATHOM TIOCKOCTH MHOXECTBA PEIICHUM ypaBHE-
HUH C IBYMsI IEPEMEHHBIMU U UX CHCTEM.

2.1.12. IlpumeHeHre MAaTEMAaTHYECKUX METOHOB JUISl PELICHUS COAECPIKATEIBHBIX
3a/la4y M3 Pa3MYHBIX O0NacTel HayKu W NpakTuku. MHTepnperauus pesyibTara,
YYET pealbHbIX OrPAaHUYCHUM.

2.2. Hepasencmaa.

2.2.1. KBagpaTHble HEpABEHCTBA.

2.2.2. PauroHaIbHBIE HEPABEHCTBA.

2.2.3. Iloka3zarenbHbIE HEPABEHCTRBA.

2.2.4. JlorapuMuueckre HepaBeHCTBA.

2.2.5. CucTteMbl JIMHENHBIX HEPABEHCTB.

2.2.6. CucTtemMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.

2.2.7. PaBHOCHUIILHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB.

2.2.8. Ucnionp3oBaHne CBOWCTB U rpauKOB (DYHKIIHI MPU PEIICHUA HEPABEHCTB.
2.2.9. MeTroa UHTEPBAJIOB.

2.2.10. N300paxkeHne Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHUN Hepa-
BEHCTB C JIByMS IEPEMEHHBIMHU U UX CUCTEM.

3. @yHKUHUH.

3.1. Onpeoenenue u epagpux ynkyuu.

3.1.1. ®yHkuus, o0aacTh onpeaeneHus GyHKIUU.

3.1.2. MHO€eCTBO 3HaY€HUI (PYHKIUU.

3.1.3. I'paduk pynxuuu. [Ipumepsl GyHKIHOHATBHBIX 3aBUCUMOCTEN B pEaJIbHBIX
Ipoleccax u sIBJICHUSX.

3.1.4. O6parnas ¢ynkuus. ['padux oOpaTHOM GyHKITUN.

3.1.5. TIpeobpazoBanusi rpaduKoB: MapauIeTbHBIN MEPEHOC, CUMMETPUS OTHOCH-
TEJILHO OCEN KOOPAMHAT.

3.2. Dnemenmapnoe ucciedosarue QyHKyutl.



3.2.1. MoHotoHHOCTbh QPYyHKIMU. [IpoMeKyTKH BO3pacTaHus U yObIBAHMUS.

3.2.2. YéTHOCTh U HEUETHOCTh (PYHKIIUH.

3.2.3. IlepuoA4HOCTD (PYHKIIHH.

3.2.4. OrpaH4eHHOCTh (YHKIIUH.

3.2.5. Touku 3KcTpeMyMa (JIOKIbHOTO MAKCUMyMa U MUHUMYMa) (PYHKIUH.

3.2.6. HauGoupiiiee 1 HauMeHbIIIee 3HaueHUs QyHKIIUH.

3.3. Ocnosnvie snemenmapmvie yHKYUU.

3.3.1. Jluneitnas ¢pyskms, e€ rpaduk.

3.3.2. OyHKIMA, OMHUCHIBAIONIAs OOpPaTHYIO MPOMOPIMOHATIBHYIO 3aBHCHUMOCTD, €€
rpaduxk.

3.3.3. KBagparnunas ¢pyskmnus, e€ rpadux.

3.3.4. Crenennas (pyHKIUS ¢ HATYpaJIbHBIM MTOKa3aTeneM, e€ rpaduk.

3.3.5. TpuroHometrpuyeckue (PyHKIMH, UX Tpa(UKH.

3.3.6. [lokazatenbHas GpyHKIuA, €€ rpaduxk.

3.3.7. Jlorapudmuueckas pyHkius, e€ rpaduxk.

4. HayaJjia MaTeMaTH4€CKOI0 aHAJIN3A.

4.1. Ilpouszsoouas.

4.1.1. Ilonarue o npou3BOIHON (PYHKIINU, TEOMETPUUECKUI CMBICI IPOU3BOIHOM.
4.1.2. ®u3nuyeckuili CMBICI NPOU3BOJHOM, HAaXOXKJIECHUE CKOPOCTH IS IpOIEcca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

4.1.3. YpaBHeHUE KacaTelIbHOU K rpa@uKy QyHKLIHH.

4.1.4. ITpou3BoHbIE CyMMBI, pa3HOCTH, ITPOU3BEACHUS, YACTHOTO.

4.1.5. IIpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.

4.1.6. Bropas npousBoaHas u €€ PU3NYECKUI CMBICI.

4.2. Uccneoosarnue ynxyutl.

4.2.1. IlpumeHeHnre NpoUu3BOAHON K UCCIEOBAHUIO (PYHKIMM U MOCTPOEHUIO Tpa-
(puKOB.

4.2.2. Ilpumepsl UCNIOIB30BAHUS MPOU3BOJHOMN Il HAXOXKJICHUSI HAWIYYIIETO pe-
IICHUS B IPUKJIAJHBIX, B TOM YUCJIE COUUAIBHO-3KOHOMUYECKHUX, 3a1a4ax.

4.3. I[lepsoobpasuas u unmezpai.

4.3.1. IlepBooOpa3HbIe AIEeMEHTAPHBIX PYHKITUH.

4.3.2. [IpumMepsl MpuMEHEHUs UHTETpaia B (PU3UKE U TECOMETPUHU.

5. I'eomerpus.

5.1. Ilnanumempus.

5.1.1. TpeyronbHUK.

5.1.2. IlapannenorpamMmm, NpsMOYTOJIbLHUK, POMO, KBaiparT.

5.1.3. Tpaneuus.

5.1.4. OxkpyKHOCTB U KPYT.

5.1.5. OKkpyXHOCTb, BOUCAHHAsI B TPEYTOJbHUK, U OKPY>KHOCTb, ONMCAHHAS OKOJIO
TPEYrOJIbHUKA.

5.1.6. MHoroyrosbHUK. CymMMa yrioB BBITYKJIOIO MHOTOYTOJIbHUKA.

5.1.7. IlpaBunpHbIE MHOIOYTOJIbBHUKU. BrrcaHHas OKpPY»XHOCTb M OIHMCAHHAS OK-
PY’KHOCTb IPaBUJIBHOTO MHOTOYT'OJIbHUKA.

5.2. llpsimbie u niockocmu 6 npocmpancmee.



5.2.1. Ilepecekaromuecs, napaJyieIbHbIE U CKPEIIUBAIOIINECS MPSAMbIC; NEPHEHIN-
KYJSIPHOCTB IPSIMBbIX.

5.2.2. IlapannenbHOCTh MPAMOM U TIJIOCKOCTH, IPU3HAKHU U CBOMCTBA.

5.2.3. [TapamnenbHOCTh IJIOCKOCTEN, MPU3HAKN U CBOMCTRBA.

5.2.4. IlepneHIUKYJISIPHOCTh MPSAMON U IJIOCKOCTH, MPU3HAKU M CBOWMCTBA; MeEp-
NEHUKYJIAP U HaKJIOHHAS; TEOpEMa O TPEX MEPIECHIUKYJIIAPAX.

5.2.5. IlepnieHAUKYJISIPHOCTH IUIOCKOCTEN, MPU3HAKHA U CBOMCTBA.

5.2.6. IlapannensHoe mpoekTupoBanue. M300paxkeHue npoCcTpaHCTBEHHBIX (DUTYD.
5.3. Mroeoepannuxu.

5.3.1. Ilpusma, e€ ocHoBaHus, OOKOBBIE pEOpa, BHICOTA, OOKOBas MOBEPXHOCTH;
npsiMas Mpu3Ma; MpaBUIIbHAS [IPU3MA.

5.3.2. llapannenenunen; kKy0; CHMMETPUHU B KyOe, B mapaJlIeICIUIeIE.

5.3.3. Ilupamupa, e€ ocHoBaHuEe, OOKOBBIE PEOpa, BbICOTA, OOKOBAsI MOBEPXHOCTH;
TpeyrojbHas NUpamMuaa; NpaBUbHAS TUpaMU/IA.

5.3.4. Ceuenus ky0a, IpU3Mbl, MTUPAMU/IBI.

5.3.5. IlpeacraBinenue O MpaBUIBHBIX MHOI'OIPAHHUKAX (TE€Tpa’ap, KyO, OKTa’p,
JOJIEKa’Ip U UKOCAadIP).

5.4. Tena u nogepxnocmu 8paujeHusl.

5.4.1. Hunmunagap. OcHOBaHuE, BbICOTa, OOKOBasi MOBEPXHOCTh, OOpasyrolas, pas-
BEpPTKA.

5.4.2. Konyc. OcHOBaHMe, BbICOTa, OOKOBask IOBEPXHOCTh, 00pasyromas, pa3BépTka.
5.4.3. lllap u cdepa, ux ceueHusl.

5.5. HU3mepenue ceomempuueckux 8euyuH.

5.5.1. Bennuuna yria, rpajglycHasl Mepa yria, COOTBETCTBUE MEXIY BETUUUHON yria
Y JUIMHOM AYTH OKPYXHOCTH.

5.5.2. Yron Mexay npsiMbIMU B IPOCTPAHCTBE, YTOJI MEXKAY MPSIMOUN U IIJIOCKOCTHIO,
YTOJI MEXK]Ty TNIOCKOCTSIMH.

5.5.3. InuHa oTpe3ka, JIOMaHOW, OKPYKHOCTH; IEPUMETP MHOTOYTOJIbHUKA.

5.5.4. PacCTOSIHME OT TOYKH JI0 MPSIMOM, OT TOUKH JI0 TNIOCKOCTH; PACCTOSTHUE MEXKITY
napauieIbHbIMH W CKPEUIMBAIOIIMMHUCS MPSAMBIMHU; PACCTOSHHE MEXKIy IMapa-
JIENBHBIMU ITIOCKOCTSIMU.

5.5.5. [Imomaap TpeyroibHUKA, MApAILICIOrpaMMa, TPAEUHUH, KpyTra, CEKTOPA.
5.5.6. Ilinoniaas MOBEPXHOCTH KOHYCA, ITUIUHIPA, CHEpPHI.

5.5.7. O6BEM KyOa, MpSIMOYTOJILHOTO TMapajuiesenuIieia, MUpaMuabl, MPU3MBI, I1-
JUHAPA, KOHYyCa, 11apa.

5.6. Koopounamol u éexmopul.

5.6.1. KoopauHatel Ha TpsIMOM, JEKapTOBBI KOOPJMHATHI HA MJIOCKOCTH U B MPO-
CTPAHCTBE.

5.6.2. ®opmMyna pacCTOSIHUSA MEXKIY JBYMsI TOUKaAMU; ypaBHEHUE CEPHI.

5.6.3. BexTop, MOIysib BEKTOpa, PABEHCTBO BEKTOPOB; CIOKEHHE BEKTOPOB U YM-
HO>KEHHE BEKTOPA HA YUCJIO.

5.6.4. KonnuneapHsle BeKTOphl. PaznoskeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

5.6.5. Komnnanapusie BeKTOpbl. Paznokenue no TpéM HEKOMILTaHAPHBIM BEKTOPaM.
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5.6.6. KoopauHaTbel BEKTOpa; CKaJIspHOE MPOU3BEICHHUE BEKTOPOB; YIoJl MEXKIY
BEKTOpaMH.

6. Di1eMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHN BEPOSITHOCTEIA.

6.1. Dnemernmol KOMOUHAMOPUKUL.

6.1.1. IToouepeaHbIN U OTHOBPEMEHHBIN BHIOOD.

6.1.2. ®opmyibl yncaa coueTaHui U epectaHoBoK. bunoMm HeroToHa.

6.2. Dnemenmvl cmamucmuxu.

6.2.1. TabnmuuHoe u rpaduvIecKoe MpeCTaBICHUE TaHHDBIX.

6.2.2. UncnoBble XapaKTEPUCTHKH PSAOB TAHHBIX.

6.3. Dnemenmovl meopuu 6eposmHOCHeEN.

6.3.1. BeposiTHOCTH COOBITHIA.

6.3.2. [Ipumepsl UCTIONB30BAHUS BEPOATHOCTEH M CTATUCTUKU MPHU PEHICHUU TPH-
KJIQJHBIX 3a/1a4.

3. CTpyKTypa 3K3aMeHa

Crpykrypa Oujera mo MaTeMaTHKE COOTBETCTBYET CTPYKType BapuaHTa
KM (KOHTpOIBHO-U3MEPUTENBHBIX MAaTEPUAJIOB) €IUHOTO TOCYJAapPCTBEHHOIO IK-
3aMeHa. DK3aMEHalMOHHAs paboTa Mo COJIEP>KaHUI0, YPOBHIO CII0)KHOCTH U OLICHU-
BAaHMIO TIOJIHOCTBIO COOTBETCTBYET MPOPUIBLHOMY ypoBHIO EI'D 1o MmareMatuke.

DK3aMeHalMOHHasl paboTa COCTOUT U3 JIBYX YacTel, BKJIIOYAromux B ce0s 18
3aganuit. Yacte 1 cocrout u3 11 3agaHuil ¢ KpaTKuM OTBETOM 0a30BOTO U MOBBI-
HIEHHOTO YPOBHEW CIOKHOCTH. HacTh 2 COAEPKUT 7 3aJaHUil C Pa3BEPHYTHIM OT-
BETOM TMOBBILLIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.

Oteetsl Kk 3aganuaM 1-11 3anuceiBatoTCS B BUAE LETOr0 YUCIa UM KOHEY-
HOI necstuuHoi npoou. Hampumep, Ne 6: — 0,8; Ne12: 22.

[Tpu BemonHeHUU 3aganuii 12-18 tpebyercs 3amucaTh MOJHOE peleHue U
OTBeT.

[Ipy BBINOJIHEHUHU 3aJaHUM MOKHO TOJIb30BATHCSA YEPHOBUKOM HA BBIIAHHOMU
Oymare ¢ meJaTbl0 YHUBEPCUTETa, KOTOPBIM B KOHIE 3K3aMeHa JIOJKEH OBbITh CIaH
BMECTE C YUCTOBHKOM YJIEHAM HK3aMEHALMOHHOW KOMHCCHHM. 3allUCH B YEPHOBHUKE
HE YUUTBIBAIOTCA MTPU OLIEHUBAHUH PAOOTHI.

Huxe nano copepxaHue Kaxaoro 3agaHusl.

3amanue Nel -—mpocreiimue ypaBHEHUS ©0a30BOr0 YpPOBHS  CJIOXKHO-
CTU(JIMHEWHbIE, KBaJpaTHbIE, KyOWYecKue, IOKa3aTelbHble, JorapudMuuecKue,
TPUTOHOMETPUUECKHE).

3apanme Ne2 — 3ajaua 10 TEOPUM BEPOATHOCTEN 0A30BOTO YPOBHS CIOKHO-
CTH.

3ananme Ne3 — mnaHuMeTpuyeckas 3ajada 0a30BOTO YPOBHS CIOXKHO-
CTU(TPEYTOJIbHUKH, NapajuleIOrpaMMbl, Tpaneluyd, LEHTPAJIbHbIE W BIMCAHHBIE
YTJIbl, KacaTeNbHasi, XOp/1a, CEKyIlasi, BIMCAHHBIE U ONMCAHHBIE OKPYKHOCTH).

3ananmne Ne4 —BpIUMCICHUS W TIpeoOpa3oBaHus 0a30BOTO YPOBHS CIIOXKHO-
cTU(MPeoOPa30BaHMSI YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUN — PAIlMOHATIBHBIX U HP-
paloHaIbHBIX, JPOOHBIX, CTENEHHBIX, JOrapU(PMUUECKUX, TPUTOHOMETPHUUECKHUX ).
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3apanme NeS — crepeoMerpuyeckas 3ajada 6a30BOro ypoBHs CJI0KHOCTH(KYO,
napajuieIeUIe], COCTABHbIE MHOTOIPAaHHUKH, ITPU3Ma, MUPAMUIA, HUIUHIP, KOHYC,
map, IO MOBEPXHOCTEH, 00bEMBI).

3ananme Ne6 — 3amaya 0a30BOr0 YpOBHS CIIOKHOCTH Ha MPOU3BOJIHBIC U
nepBooOpazHbie (PU3NUECKUI U TEOMETPUUECKUNA CMBICT TIPOU3BOJIHOM, TPUMEHE-
HUE TIPOM3BOIHOM K HCCIEA0BaHUIO (DYHKIIHI, TEpBOOOpa3HbIE).

3aganme Ne7 — 3a7aya MOBBILIEHHOTO YPOBHS CJIOXKHOCTH C MPUKIIAIHBIM
comepxkanreM ((QYHKIIMOHAIBHBIE 3aBUCUMOCTH BEIMYWH, W3MEHEHHE 3HAYCHUS
(YHKINU TIPU M3MEHEHUY 3HAUCHS apTyMEHTA).

3aganue Ne8 — TekcToBas 3ajauya MOBBIIIEHHOTO YPOBHS CIOXHOCTH(3a1auu
Ha MPOLIEHTHI, CIIJIaBbI, CMECH, PACTBOPEI, IBMKCHUE, paboTy).

3aganme Ne9 — 3amaHue MOBBIICHHOTO YPOBHS CIIOKHOCTH, MPOBEPSIONIEE
YMEHUE BBITIOJIHATH IEUCTBUS C PYHKIUSMHU.

3apanme Nel0 — 3a7ava MOBBIIIEHHOTO YPOBHSI CIIOKHOCTH, IPOBEPSIOIIAS
YMEHUE MOJEIMPOBATh PEAJIBHBIE CUTYAllMM Ha SI3bIKE TEOPUM BEPOATHOCTEH M
CTaTUCTUKH, BBIYUCIIATH B IPOCTEUIINX CUTYALUSX BEPOSITHOCTU COOBITUH.

3aganue Nell — 3ayaya MOBBILIEHHOTO YPOBHS CJIOKHOCTH Ha 3KCTPEMYMBI,
HauOosblllee ¥ HaMMEHblIee 3HaueHne (pyHKuui(uccnenoBaHue QyHKIMA ¢ TOMO-
IIBIO MTPOU3BOJIHBIX).

3aganmne Nel2 — TpUTOHOMETPHUYECKOE, JOTapU(PMUYECKOE WM MOKa3aTeb-
HOE YPaBHEHHUE MOBBIIIEHHOTO YPOBHS CIIOKHOCTH.

3amanue Nel3 — crepeomerpuueckas 3ajadya MOBBIIIEHHOTO YPOBHS CIHOXK-
HOCTH, OHA pa3zielieHa Ha MyHKTHI a U 6. B yHKTe a HYHO J0Ka3aTh TeOMeTpuye-
CKUil (PaKT, B MyHKTE O — HAUTH (BBIYUCIUTH) T€OMETPUUECKYIO BEIUUHHY.

3amanue Nel4 — 5T0 HEPABEHCTBO — APOOHO-pAIIMOHATBHOE, JIorapudmMuye-
CKO€ WJIM MM0KA3aTEIbHOE MOBBIIIEHHOTO YPOBHSI CIIOKHOCTH.

3apanme NelS — 3T0 TekcTOBas 3ajavya MOBBILIEHHOTO YPOBHS CIIOYKHOCTH C
SKOHOMUYECKUM COACPIKAHUEM.

3amanue Nel6 — 3TO TUIaHUMETpUYECKas 3aJadya MOBBIIMIEHHOTO YPOBHS
CJIO)KHOCTH. B MyHKTE @ HY>KHO JI0Ka3aTh T€OMETPUUECKH (DAKT, B ITyHKTE O — HAUTHU
(BBIYUCIIUTD) TEOMETPUUECKYIO BEINUUHY.

3amanue Nel7 — 3T0 ypaBHEHHE, HEPABEHCTBO WJIM MX CHUCTEMBI C ITapaMeT-
poMm. DTO 3a/1a4a BEICOKOTO YPOBHS CIIOXKHOCTH.

3aiauu ¢ mapamMeTpoM JIOMYCKal0T BECbMa pa3HOOOpa3HbIe CIOCOOBI PEILICHHUS.
Haubonee pacnpocTpaHeHHBIMH U3 HUX SBJISIFOTCS:

— YUCTO anredpandeckuii crnocod pemnieHus;

— Ccrnoco0 pelieHusi, OCHOBaHHBIM Ha MOCTPOCHUM U HMCCIECJOBAHUU T€OMET-
pUYECKOI MOJIENN TaHHOM 3a]1au;

— (PyHKIMOHANBHBIA CIIOCOO, B KOTOPOM MOTYT OBITh M ajreOpanyeckue, U
reOMETPUUECKHEe MOMEHTBI, HO O0a30BBIM SIBJISETCS HCCIEIOBaHHE HEKOTOPOM
byHKIIUN.

3adactyto (HO maneko He Bcerjaa) rpaduueckuii MeToa Oojee sCHO BeAET K
uenu. Kpome TOro, B KOHKPETHOM TEKCTE PELIEHUs BIIOJHE MOTYT BCTPEYaThCs
AJIEMEHTHI KaKJ0T0 U3 TPEX MEPEUUCICHHBIX CIIOCOOO0B.



3aganme Nel8 BbICOKOTO ypOBHS CJIOKHOCTH COJIEPKATEIBHO MPOBEPSIET B
NEPBYIO0 OYepe/lb HE YPOBEHb MaTeMaTH4eCcKoW (IIKOIbHOM) 0Opa30BaHHOCTH, a
YpPOBEHb MaTEMaTHYECKON KyJIbTypbl. @OPMUPOBAHUS KYJIbTYpPhl MPOUCXOIUT Ha
NPOTSHKEHUU BCEX JIeT 00ydeHus (M He TOJIbKO B mKoje). st pemenus 3Toi 3a1auu
HUKAaKuX (DaKTOB U3 TEOPUHU YHMCEN TUMa TeopeMbl Buibcona, yucen MepceHHa,
Masoi Teopembl Depma, TEOPUH CPABHEHUM U T.I. JUJIS PELICHUS ATUX 3aJaHUil He
TpeOyercs. ToT, KTo 3Tu PaKThl 3HAET, Pa3yMeeTCs, MOXKET UX UCIOIb30BaTh, HO IPU
pELIEHUH BCEr1a MOKHO OOOUTHCH U 0€3 HUX.

VYcnosus 3aganust Nel8 pa3outel Ha myHKTHI. [1o cymiecTBy, 3aa4ya pa3oura Ha
psAa moj3anady (YacTHBIX CIIy4aeB), MOCIEAOBATENIBHO pelias KOTOPhIE MOYKHO B
UTOTE CIIPABUTHCA C CUTYyaI[UEN B LEIOM.

Ha BrInosiHeHKe 3K3aMEHallMOHHON pa0OThl OTBOAUTCS 3 yaca 55 MuHyT (235
MUHYT).

4. lonotHUTEIbLHBIE MAaTEPHAJIBI U 000Py10BaHHUE

CrnipaBoYHbIC MaTepHasbl BBIAIOTCSA BMECTE C SK3aMEHAIIMOHHBIM OHIICTOM U
CoJIepKaT TPUTOHOMETPpUIECKHE (POPMYJIBL:
sin®a + cos?a=1
sin2a = 2sina - cosa
cos2a = cos’a — sin’a
sin(a + B) = sina - cosf + cosa - sinf
cos(a + B) = cosa * cosp — sina - sinf
[Ipy BBIMOJHEHUH 3aJaHUH MOXHO IOJIb30BATHCS YCPHOBHKOM. 3aIllUCH B
YEpPHOBHKE, a TAK)KE B TEKCTE OMJIETa HE YUNUTBHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.
[Ipu BBINONHEHNH 3a/IaHUM Pa3PEIIACTCs MOJIb30BATHCS JIMHEUKOM.

5. Kputepum onenku

Pe3ynbTaThl BCTYNUTEIBHOIO HUCHBITAHUS MO MATEMATHUKE OLIEHUBAKOTCA I10
100-6ammpHOM miKane. MUHUMAIBLHOE KOJUYECTBO OAJUIOB, MOATBEPIKIAOIICE yC-
MENTHOE MPOXOXKJACHUE BCTYMUTEIBHOIO UCTIBITAHUS TI0 MAaTEMAaTHKE, COOTBETCTBY-
€T MUHUMaJIbHOMY KojudecTBy OayiioB EI'D, ycraHoBieHHOMY MUHHCTEPCTBOM
ceJIbCKOTO X03daucTBa Poccuiickon denepanuu.

[IpaBWIBHOCTh peIICHHS 3aJaHuil CHayajla OIICHUBACTCS MEePBUYHBIMU
oaaamu. [IpaBunibHOE perieHue Kaxaoro u3 3aaanuii 1-11 onenuBaercs 1 6amiom.
Kaxnoe u3 3aganuii 1-11 cuntaeTcsi BEIOJIHEHHBIM BEPHO, €CIIU YK3aMEHYEMBbIN Aal
MPaBUJILHBIN OTBET B BHUJE IEJIOT0 YHCJIA WJIM KOHEYHOW NecaTudHOu apoou. He-
MpaBUJILHBIN OTBET 3amanuii 1-11 onennBaetcst 0 6amios.

Pemenus 3amanuii ¢ pa3BepHyTHIM OTBETOM OIleHUBAIOTCS OT 0 110 4 OasoB.
[ToaHOE TIpaBHIIBHOE pelIeHUE Kaxkaoro u3 3aganuii 12, 14, 15 ounenuBaercs 2 6ai-
JIaMH; Kaxxaoro u3 3amanuii 13 u 16 — 3 OGannamu; Kaxkaoro u3 3amanuii 17 u 18 — 4
Oaiamu.

MakcuManbHOE YMCII0 IEPBUYHBIX 0aJIJIOB 32 BCIO padoTty — 31.
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3aTeM cyMMa MepBUYHBIX 0ajUIOB 3a BCIO PabOTy MEPEBOJIUTCA B UTOTOBYIO
orieHky no 100-0amibHON cucTteMe B cooTBeTcTBHM ¢ [Ipunoxenuem 2 k Pacnopsi-
xenuto Pocodbpuanzopa Ne575-10 ot 11.04.2019.

Tabmuua — IlepeBoa cymMMbl IEPBUYHBIX 0AJJIOB 32 BCIO SK3aMEHALIMOHHYIO padoTy
B MTOTOBYI0 O1leHKY 110 100-6amibpHO cuctemMe

[lepBuuHBIe OasLIbI

HTtoroBrie OBl

[lepBuuHbIe OaUIbI

HToroBble Oamibl

0 0 16 74
1 5 17 76
2 9 18 /8
3 14 19 80
4 18 20 82
S) 23 21 84
6 27 22 86
/ 33 23 88
8 39 24 90
9 45 25 92
10 50 26 94
11 56 27 96
12 62 28 98
13 68 29 99
14 70 30 100
15 72 31 100

[IpenaBapuTenbHO OTMETUM CIICIIMANIbHBIE CiTydan moiayudeHus 0 6anios.
OO0muii kpurepuii mosydenus 0 0a/ioB 3a 3amanusi 12-18 naxke npu
(¢popMaibHO MPAaBHUJIBLHOM O0TBETE — 3TO UCIHOJIb30BaAHME NPH PElICHUM CHEeIU-
(puyeckux 3HakoB onepanuii, PyHKIHUI, CKOOOK U3 A3BIKOB MPOrpaMMHUPOBAa-
HUSI BMECTO OObIYHBIX 3HAKOB IIKOJIbHOM MaTeMATHUKM!
3ananus 13 u 16 ouenuBarorcs 0 6aanamMu, ecid NPH pelICeHUH HeET I0-
CTPOCHUSI COOTBETCTBYIOIIMX YCJIOBHI0 reOMeTpHUYecKuX (puryp c¢ o003Haue-
HUSIMHU MX 3JIEMEHTOB!
3ananue 17 ouenuBaercss (0 0a/uamm, ecii HeT reOMeTPUYECKOI0 pH-
CYHKa NPHU BbIOOpeE cnocoda pelieHusi, OCHOBAHHOIO HA MOCTPOEHUHU M HCCJIe-
JOBAHUU IeOMEeTPUYECKOH Mo/IeJIM TaHHOM 3a1aum!
Hwxe maHpl KpuTepuu OllCHUBAHUA 3a0aHnii 12-17 B mepBUYHBIX Oajuiax.

Conep:kanue KpuTepus OlleHUBaHUA 3a1aHus Nel2 bauisl
OOGOCHOBAHHO MOJIYYE€HbI BEpPHbIE OTBETHI B 000UX IMMyHKTaX 2
OO0O0CHOBAHHO MOJIYYE€H BEPHBIN OTBET B MIYHKTE a
N
MOJTy4Y€Hbl HEBEPHBIE OTBETHI M3-3a BBIYMCIUTEIBHON OIMIMOKU, HO TIPU 3TOM 1
MMEETCs] BEpHas MOCIE0BATEIbHOCTh BCEX IIArOB PEIICHUs 000MX MyHK-

TOB: IIYHKTA @ U MTyHKTA O
PemieHne He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHUEB, NEPEUNCIEHHBIX 0
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BBIIIC

Maxcumanvrolii 6ain 2
Coaep:xaHue KpuTepus OLUeHUBAHMSA 3a1aHust Nel3 bayuel
Nmeetcst BepHOE J0OKA3aTENBCTBO YTBEPKIEHHUS MyHKTa @ U 00OCHOBAHHO 3
MOJIYYE€H BEPHBIN OTBET B MIYHKTE O
[Tonyden 000CHOBaHHBINM OTBET B IyHKTE O 2
NJIn
UMEETCSl BEPHOE JI0OKA3aTeNIbCTBO YTBEPXKACHUS MYyHKTA d, U MPU 0OOCHO-
BaHHOM PEIIIEHUHU MYHKTa 6 MOJy4YeH HEBEPHBIN OTBET U3-3a apudMeTnye-
CKOM OIIHNOKH
NwmeeTcs BepHOE TOKA3aTEIBCTBO YTBEPKIACHUS IYHKTA d, 1
N
pyu 0OOCHOBAaHHOM PELIEHUM IYHKTa O IMOJY4YEH HEBEPHBIM OTBET U3-3a
apu(MeTHYECKON OIIMOKH,
NJIn
00OCHOBAaHHO TOJY4YE€H BEPHBIA OTBET B IYHKTE 6 C UCIOJb30BAaHUEM YT-
BEPKJICHHMsI IIYHKTA d, IPU 3TOM IIYHKT @ HE BBIIIOJIHEH
Pemenne He COOTBETCTBYET HM OJHOMY W3 KPUTEPHUEB, MEPEUHMCICHHBIX 0
BBIILIE
N
MIPU PELIEHUU HET MOCTPOECHMSI COOTBETCTBYIOIIMUX YCIOBHUIO 3aJaHUs T€0-
METPUYECKUX PUTYpP C 0003HAYEHUSIMU UX PJIEMEHTOB
Maxcumanvuuiii bann 3
Conep:kaHue KpuTepus OllecHUBaHuA 3a1aHus Nel4 bamsl
OO0OCHOBAHHO MOJIYYE€H BEPHBIN OTBET 2
OOGOCHOBAHHO MOJIYYE€H OTBET, OTJIMYAIOLIUICSA OT BEPHOTO UCKIFOUEHUEM /
BKJIFOYEHUEM TPAHUYHBIX TOUEK
N 1
MOJIy4eH HEBEPHBIM OTBET M3-3a BBIYMCIHUTEIBbHON OMIMOKH, HO MPHU 3TOM
MMEETCsl BEpHasl MTOCJIEI0BATEIbHOCTh BCEX [IArOB PEIIEHUS
Pemenne He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHUEB, IEPEUNCIEHHBIX 0
BBIIIE
Maxkcumanvrulii bann 2
ConepkaHue KpuTepus OllcHUBAHUA 3a1aHus NelS bannsl
OO60CHOBaHHO MOJIyY€H BEPHBIN OTBET 2
BepHo noctpoeHa matemaTHdecKas MOJEINb, PEIICHUE CBEACHO K HCCIIe-
JIOBAHUIO 3TOM MOJENH U MOIYUYEH PE3YJIbTaT: 1
— HEBEPHBIA OTBET M3-3a BBIYUCIUTEIIBHOU OITUOKH;
— BEpHBIN OTBET, HO PEIIEHHE HETOCTATOYHO OOOCHOBAHO
Peuienne He COOTBETCTBYET HA OJHOMY U3 KPUTEPHUEB, IEPEUNCIEHHBIX 0
BBIIIE
Maxcumanvrolii 6an 2
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Conep:kanue KpuTepus OllcHUBaHusA 3a1anus Nel6 bauisl
NwmeeTcst BepHOE JT0KA3aTENBCTBO YTBEPKJICHUS MMyHKTA @ U OOOCHOBAHHO 3
MTOJTYYCH BEPHBINA OTBET B IIYHKTE O
[Tomryuen 00OCHOBAHHBIN OTBET B MyHKTE O 2
N
UMEETCsl BEPHOE JIOKA3aTelIbCTBO YTBEPXKACHUS MYyHKTA d, U MPU 0OOCHO-
BaHHOM PEIIIEHUHU MYHKTa 6 TMOJy4YeH HEBEPHBIN OTBET U3-3a apudMeTnye-
CKOM OIIHUOKH
Nmeetcs BepHOE A0KA3aTEILCTBO YTBEPKIACHUS TyHKTA d, 1
niim
npy 0OOCHOBAHHOM PEIICHUM IyHKTa O TMOJy4YeH HEBEPHBIM OTBET U3-3a
apu(MeTHIECKON OIIMOKH,
nJi
000CHOBaHHO TIOJIYYCH BEPHBIA OTBET B IyHKTE O C MCIOJB30BAaHUEM yT-
BEPXKACHUS MYHKTA @, IPH 3TOM MTYHKT @ HE BBHITIOJTHCH
Pemenne HE COOTBETCTBYET HHM OJHOMY W3 KPHUTEPHEB, MEPEUHCIICHHBIX 0
BBIIIIE
N
IIPU PEIICHUU HET MOCTPOCHUSI COOTBETCTBYIOIIUX YCIOBHIO 3a/IaHUsI T€O-
METPUYECKUX PUryp ¢ 0003HAYCHHUSIMU UX IJIEMEHTOB
Maxcumanvuolil 6ann 3
Cojep:kanue KpUTepHs OLEHKH 3axanns Nel7' bauter
OOGOCHOBAHHO TIOJIYYEH MPABUIIBLHBIN OTBET 4
C moMmol1ib0 BEPHOTO PACCyX JACHUS MOJY4YEHO MHOKECTBO 3HAUYCHUU Ia- 3
pameTrpa a, OTJIMYAIOIIMECS OT UCKOMOTO MHOYECTBa KOHEYHBIM YHCIIOM
TOYEK
C moMoIIbp0 BEPHOTO PACCYKICHHS TOTYyYCHBI BCE TPAHUYHBIC TOYKU HC- 2
KOMOTO MHO>KECTBA 3HAYEHUH a
BepHo monydeHa XoTs ObI OJIHa TpaHWYHAS TOYKAa MCKOMOTO MHOYKECTBA 1
3HAUCHMH @, HO HE BCE M3 HUX
Pemenrie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, TPUBEAEHHBIX BHIIIIE 0
N
HET TEOMETPUYECKOTO PUCYHKA MPHU BBIOOpE criocoba pereHusi, OCHOBaH-
HOTO Ha TIOCTPOCHUHM WM HCCIICJOBAHUU T€OMETPUYECKOW MOJEIH JTaHHON
3a/1auu
Maxkcumanvuoiil 6ann 4
ConepkaHue KpuTepus OllcHUBaHUdA 3a1aHus Nel§ bannbl
BepHo nonydensl Bce nepeducieHnbe (CM. KpuTepuii Ha 1 6ai) pe3yiib- 4
TaThI
BepHo mosydyeHbl Tpy M3 nepedyrciIeHHBIX (CM. KpuTepuil Ha 1 Gamn) pe- 3

! Kputepnn KOHKDETHBIX 3aJaHWii U 3aaHHs 17 MOTYT HECKOJBKO OTIHYATHCS OT JAHHOTO 37ech KpuTepus. O

pa3Ho00pa3uu KpuTepueB 3ananus 17 ckasano Ha caiite ®UIT[16].
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3YyJIbTAaTOB

BepHo mosydeHbl J1Ba U3 MEPEUUCIICHHBIX (CM. KpuTepuii Ha 1 Gamr) pe- 2
3yJIBTaTOB
BepHo nmonydeH oauH U3 CIeAyOMNnX pe3yabTaToB: 1

— 000CHOBaHHOE PEIICHHUE MYHKTA d;

— 000CHOBaHHOE PEIICHHE IMMyHKTA 0);

— CKOMasl OIICHKA B IIYHKTE 6;

— IPUMED B IYHKTE 8, 00CCIICUNBAIOIINI TOYHOCTD ITPEIBIAYIICH OICHKH

Pemienne He COOTBETCTBYET HUM OJHOMY M3 KPUTEPHUEB, NEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvroiu 6aun 4

6. JlutepaTypa, peKoMeHayeMas 1Jisl MOATOTOBKH K IK3aMeHY

1. CemenoB, A.B. Marematuka. [IpopunbHbiii ypoBeHb. Enunbiii rocynap-
CTBEHHBIN dK3aMeH. ['0TOBUMCS K MTOrOBOM aTTecTanuu: [yueOHoe mocodue] / A.B.
CemenoB, A.C. Tpenanun, U.B. Amenko, 1.P. Beicoukuit, JI.A. Tutosa; nox pen.
N.B. Smenko. — M.: MOCKOBCKHI LIEHTp HEMPEPHIBHOTO MAaTEeMaTUYECKOro 0Opa-
3oBaHMs, 2022. — 208 c.

2. Slmenxo, U.B. EI'D ®UIIN 2022. Marematuka. [IpoduiasHbI ypOBEHB.
TunoBele BapuaHThl AK3aMEHAIMOHHBIX 3aJaHuil. 36 BapuaHTOB 3amanui. [lox-
pOOHBIN pa30op BHINOIHEHUS 3aaHuii ogHoro Bapuanta/ M.B. Slmenko, O.A. Bo-
ponuarnHa, M.A. Bomukesuy; nog pea. U.B. Amenko. — M.: U3narenbctBo «IK-
3amMeH», 2022. — 160 c.

3. EI'D2022. Maremaruka. [Ipodunsuerii ypoBeHs. 14 BapuantoB. Tumnosbie
BapUaHTHI IK3aMEHAITMOHHBIX 3a/1aHuii oT pa3padoTunkoB EI'D / 1U.B. Amenko, M.A.
BomukeBuy, O.A. Boponuaruna, 1.P. Beiconkuii, P.K. I'opaun, I1.B. Ceménos, O.H.
Kocyxwun, [I.A. ®énoposbix, A.1. Cy3nansues, A.P. Pa3anosckuii, B.A. CMupHOB,
A.C. Tpenanmun, A.B. XauarypsH, C.A. Ilecrakos, /1.3. IlInons; nox pen. 1.B.
Amenko. — M.: U3pgatensctBo «Ox3ameny, 2022. — 71 c. (Cepusa «EI'D. Tectbl oT
Ppa3pabOTYUKOBY).

4. Aunre0pa u Havyayna MaremaTudeckoro ananusa. 10-11 kmaccel. ba3oBslii u
yrayOJeHHbIN ypOBHU. YUeOHUK it 0011eo0pa3oBaTenbHbix opranuzanuii / HI.A.
Anumos, FO.M. Komsirun 1O, M.B. Tkauésa [u ap.] — M.: U3narensctBo «IIpocse-
menue», 2020. — 463 c.

5. AranacsH, JI.C. Maremaruka: anreOpa W Haudaja aHajau3a, T€OMETpHS.
I'eomerpus: 10-11 wmaccel: ydeOHUK mJig oOIeoOpa3oBaTeIbHBIX OPTraHU3AIUi:
6a3oBblil U yrimyOneHHsiit ypoBuu / JI.C. AtanacsH, C.b. Kagomues, B.®. byty3os.
—7-e u3nanue, nepepaboranHoe u gomnoiaHeHHoe.— M.: M3aatenbctBo «IIpocBemnie-
Huey», 2019. — 256 c.

6. TaiikoBa, L.U. EI'D nmo maremaruke. OntumanbHbiii pe3ynbtaTr / ..
I'atikoBa; pea. U.Konaykosa. — M.: U3a-Bo BHV, 2015. — 305 c.

7. Hopodees, I'.B. Matemartuka aisa noctynaromux B By3bl / I'.B. lopodees,
M.K. IToranos, H.X. Po3zoB. — M.: U3a-Bo Jlpoda, 2007. — 666 c.

8. EI'D 2019. Maremaruka. [IpodunbHblii YpOBEHb: TUIIOBBIE SK3aMEHAIH-
14




OHHbIC BapuaHThl: 36 BapuanToB / moja pea. M.B. Smenko. — M.: U3gaTenscTBo
«HarnuonansHoe o0pazoBanue», 2019. — 256 c.

9. EI'D2020. Marematuka. [Ipodunsuerit ypoens. 10 BapuantoB. Tunossie
TeCTOBBbIC 3a7aHus oT pazpadoruunkoB EI'D / mox pex. M.B. SAmenko. — M.: U3na-
TEILCTBO «DK3aMeH», 2020. — 63 c.

10. MacnoBa, T.H. Maremaruka. 5-11 kmnacc. Ilonnslii crnpaBouHuK. Bech
mkonpHBI Kype // T.H. MacnoBa, A.M. Cyxonackuii; pen. H.B. BanyeBa. — M.:
N3n-Bo Mup u obpazoBanue, 2018. — 672 c.

11. MypasuHn, I".K. AnreOpa u Hayana MaremMarndeckoro ananuza. 10 kiacc.
VYrnybonennsiit ypoBenb / I''K. Mypasun, O.B. Mypasuna. — M.: U3natensctBo
JIPO®A, 2019. — 322 c.

12. MypaBun, ['.K. Anrebpa u Hauana mareMaTudeckoro ananmmsa. 11 xmacc.
VYrinyoneunsiii ypoens / I'.K. Mypasun, O.B. MypaBuna. — M.: U3garenbcTBO
JPO®A, 2019. - 322 c.

13. Tloropenos, A.B. I'eomerpus. 10-11 knaccel. Yuebnuk / A.B. Tloropenos.
— M.: M3patensctBO «Ilpocsemenuey, 2018. — 175 c.

14. CkanaBu, M.1. CO0OpHUK 3a/1a4 110 MAaTEMAaTHKE JIJISl IOCTYTNAIONINX B BY3bI
/ M.W. Ckanasu, B.B. 3aitiieB, H.K. Erepes; non o0mieit penakiueit M. Ckanasu.
— M.: U3-Bo ACT, 2016. — 608 c.

15. Tkauyk, B.B. Martematuka abutypuentry / B.B. Tkauyk. — M.: U3a-Bo
MITHMO, 2017. — 944 c.

16. ®I'BHY «®denepanbHblii HHCTUTYT Meaarorudecknx msmepenuin» / EI'D /
Jlist mpeaqMeTHeIX KoMuccuid cyobekTtoB PO / Marematuka: caidt. — M.: OUIINA,
2022.

17. Yepkacos, O.FO. Marematuka. CrpaBOYHHMK JJIsi CTApIIEKIACCHUKOB U
noctynaromux B By3bl. Kypc noaroroBku k I'MA, EI'D / O.1O. Yepkacos, A.l.
Axymes; pen. H.IT. Kpacunckas. — M.: U3n-sBo ACT-IIpecc, 2016. — 464 c.

18. llla6ynun, M.1. Marematuka: mocoOue aJisi MOCTyIarmux B By3bl / M H.
[MaGynuH. — 7-€ u3a., ucnp. u aom. — M.: Jlaboparopus 3nanuii, 2016. — 744 c.

19. AAmenko, U.B. EI'D 2018. Maremaruka. [Ipodunbubiii ypoBeHb. 36 Ba-
puantoB. TecroBsie 3amanus u 800 3amanwmii yactu 2 / U.B. Smenko, U.P. Bricor-
kuii, M.A. BomukeBuy; pea. N.B. Amenko. — M.: U3a-Bo «9k3amen», 2018. — 240 c.

15



